Chromosomal and telomeric reprogramming following ES-somatic cell fusion.
Chromosomal and telomeric reprogramming was assessed in intraspecies hybrids obtained by fusion of embryonic stem (ES) cells and mouse embryonic fibroblasts. Evaluation of the ploidy of ES-somatic hybrids revealed that 21 of 59 clones had a tetraploid DNA profile while the remaining clones showed deviations from the expected profile of fusion between two diploid cells. Microsatellite polymerase chain reaction analysis of four of these clones demonstrated no random loss of somatic chromosome pairs in the ES-somatic cell hybrids. Pluripotential of ES-somatic hybrids was assessed by gene expression analysis, antibody staining for Oct4 and SSEA-1 and teratoma formation containing derivatives of the three germ layers. Reprogramming of telomeric maintenance was observed with ES-somatic hybrids showing high telomerase activity and increased telomere lengths. However, we detected no significant increase in the expression of the three critical telomerase subunits: telomerase reverse transcriptase (TERT), telomerase RNA component (TERC), and dyskerin. This indicates that activation of telomerase and telomere maintenance is not reliant on changes in gene expression of TERT, TERC, and dyskerin following ES-somatic cell fusion or sister chromatid recombination and may arise through elimination of negative regulation of telomerase activity. This is the first demonstration of telomere lengthening following cell fusion and offers a new model for studying and identifying new regulators of telomere maintenance.